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Abstract 
The quality of talents training is the fundamental for universities; the information age provokes an urgent need for a 
large number of high-level innovative talents in computer science. Whether it is possible to train high-level 
innovative talents, training mode is essential. After careful analysis on the current status of computer training mode in 
our colleges and universities, this paper states out several problems remained. And then this paper proposes a new 
training mode focuses on innovation, which can be applied in practice. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Harbin University 
of Science and Technology. 
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1. Introduction 
The number of talents is great impact to a country's comprehensive power. To create a power of talents, 
the key is to have a large number of high-level innovative talents. The information age shoots an urgent 
need for a large number of high-level innovative talents in computer science. In recent years, to develop 
students’ abilities to innovate has become not only a hot spot among educators, but also a common goal 
for the world’s education reform. An innovative training mode which focuses on innovative abilities and 
spirits has become a new task and new requirement for colleges. Some experts have proposed a 
"professional base → professional course → professional character," as the basis to ensure the training of 
"high level" [1].  
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2. Main Text 
This paper focuses on the research on innovative training mode to promote opinions exchange among 
higher educators in-depth, and to promote computer professional training towards a higher level. 
2.1. Main Problems Remain in Current Training Mode for Computer Science Talents in Universities  
Computer major is mainly divided into three parts: hardware, software and networks. The current 
status is that: those students major in computer science cannot do as well as those in electronics in 
hardware, as those major in mathematics in software, as those major in communication system in 
networks. How could this be? The author believes the reasons as follows: 
2.1.1. Non-reasonable Curriculum 
The training objectives have not been overall grasped when the courses are designed. The 
developmental process and requirements for computer talents have not been implemented in each organic 
course. The curriculum system for computer majors is to be further proved. Although elective access for 
students from Masters and Ph.D. has been opened, the cost and time has been saved, a new problem, 
teachers in order to cater for different levels of students, the lesson can not be run into depth, has been 
highlighted. 
2.1.2. Too Old Materials to Use 
The rapid development of computer science and technology requires the forefront to be introduced, 
thus the passion of further exploration could be inspired. However some teaching materials have not been 
changed for many years, how could it become true to train high-level innovative computer talents? 
2.1.3. Unique Training Target 
Social development needs various levels of computer talents, accordingly, training objectives should 
be layered. At present, many colleges and universities set the teaching system and curriculum similarly. 
Without own characteristics, unique purpose may leads to a failure. 
2.1.4. Teachers’ Lack of Passion for Teaching 
The inner driving force of teachers to engage in teaching is of shortage. Teaching management is too 
cumbersome. The teaching emphasizes too much on knowledge transfer, and lacks in communication and 
discussion. Lack of innovations in teaching philosophy, teaching mode, teaching content, and teaching 
methods has, to a certain extent, restricted the further improvement of the teaching quality and effect. 
Relatively the size of the teachers involved in students’ innovative practice is not big enough. The 
teachers' enthusiasm and creativity can not be fully developed. The reason lies in the imbalance between 
teaching and doing research jobs. Titles, evaluations have drawn too much attention of teachers. Most 
teachers focus on doing research, publishing papers, and fail to be passionate while teaching. 
2.1.5. Students’ Lack of Innovative Thoughts 
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Emphasis on theoretical knowledge taught by teachers, inadequate attention to the experiments, a 
weakening trend in practical teaching have lead to the lack of senses of innovation, creativity and 
innovation. 
2.2.  Innovative Ideas of Computer Training Mode 
The key of reasonable post-graduate training mode is to develop reasonable target location [2].
Innovative professional computer training mode should contain the following factors: clear training goals; 
adjusted curriculum structure; focus on innovative ability; practical training session; optimized training 
program; engaging teaching staff; to strengthened laboratory; training bases; school-enterprise and 
international cooperation. 
2.2.1. Adjusted Curriculum Structure 
Computer Committee should be set and meetings should be held twice a semester to complete the 
updating job for materials and courses. Adjust computer science curriculum, foster the spirits of science 
and scientific methods into the curriculum; provide students with a more relaxed learning environment, 
leave the students more choices. Improve the students’ comprehensive ability by breaking the boundaries 
of professional courses, introducing curriculum resources, abundant resources and elective courses, 
allowing students to learn cross-level elective courses and allowing students to pursue through a variety 
of ways[3].
Build flexibility to adjust the curriculum, teaching content and teaching methods of teaching system 
framework, and adapt to the rapid development of the discipline combined with the industry 
characteristics [4]. Design the curriculum according to computer science applications. During teaching, 
adhere to the teacher-led, student-centered teaching philosophy; let the students play the main role. Use a 
variety of teaching forms to improve the students’ problem-solving skills, their overall quality. For 
example, focus on classroom teaching, decentralized self-study, theoretical teaching together with 
practical training, the network classroom, building activities platform. 
2.2.2. Focuses on Innovation and Capacity-cultivation 
Innovation, which mainly refers to the individual's intellectual factors, mainly appears in: creative 
thoughts, creative imagination, keen awareness toward issues, a reasonable knowledge structure, etc. [5].
How to develop students’ abilities to innovate? The following dimensions could be used as standards.  
Promote the building of academic research platform thus the fruits of research could be transferred into 
high-quality educational resources. An educational environment should be established which does 
benefits to carry out innovative education, cater to cultivate innovative thoughts and abilities and 
promotes the development of students self-consciously. First, all levels of knowledge competitions, 
science and technology activities should be held. Students who could show their abilities should be 
attracted and absorbed into the echelon of academic and research team, to promote excellent teaching and 
research groups, to create a more rich culture of innovation and to improve their senses of innovation and 
creativity. Second, students should be led to think and do researches combined with their programs. 
Teachers are advocated to tell their own experience and the methods of study. Third, when teaching, 
research methods for learning, thinking, especially, the depth and breadth of expertise should be treated as 
important guidance. Fourth, real-time tracking and understanding the cutting-edge technology is fatal. In 
order to stimulate creative sparks of students, new ideas and new methods should be brought in. Fifth, 
innovative educational research projects should be established. A trinity education system of innovative 
2752  Sun Caiyun / Procedia Engineering 29 (2012) 2749 – 27534 W. Mei et al. / Procedia Engineering 00 (2011) 000–000 
curriculum, creativity training and innovative practice should be put into practice. Sixth, the teaching 
method of discussion should be advocated. Students should be encouraged to learn according to their own 
research and discussions. A number of related applications and activities should be promoted to enhance 
practice ability. 
2.2.3. Increased Practical Session 
On June 9, 2011 educational department heads in 16 provinces and 70 more authorities in colleges and 
universities and some business representatives gathered in Beijing University of Technology. They 
discussed about strengthening practice training in universities. Vice Minister of Education DU Yubo said, 
the practice training in colleges and universities should be regarded as an entry point, a breakthrough into 
the innovation and talents training. 
One of the characteristics of Computer science courses is the balance between both theory and practice. 
Thus, practice-oriented teaching should become an important part of teaching. Project practice bases 
should be established with IT companies, and the combination of research and products should be 
promoted. Highlight the application of computer teaching. Implementation of "teacher succinctly, 
students practice" in teaching may lead to improve the students’ practical ability. 
2.2.4. Optimized Training Program 
A more optimal training program should be formed. The optimizing job should be done with the core 
of curriculum, the quality of capacity-building as the main line, personalized teaching and research 
training as focus. Guide the students to read professional information, to develop the habit of reading 
foreign materials, expanding the breadth and depth of their knowledge. Try to teach the students "how to 
conduct scientific research," rather than "what to research." 
2.2.5. Enhanced Teaching Staff 
We should enhance the overall quality of teachers, fully mobilize and play the important roles of 
teachers. Teachers and students should become the subject of development. Further improve the selection 
and training system, to establish a high level of teacher-centered teaching staff, full implementation of the 
dual-mentoring and to carry out inquiry-based learning. 
Team style teaching organizational mechanisms should be established. The construction of team 
teaching or teaching research team is important. Co-ordinate arrangements for curriculum development, 
academic development and scientific research, optimization of the interface between curriculum, 
excellent teachers’ echelon construction and quality teaching resources are the fundamental guarantee of 
the quality of teaching. 
2.2.6. Strengthened International Cooperation 
For one, employ foreign experts and scholars to hold a series of lectures and exchange activities, 
introduce a number of international research focuses, the level of research and project results, expand the 
student's international perspective and international competitiveness. Second, broaden cooperation 
channels. Actively seek to establish high-level and long-term stable cooperative relations with 
international universities. Fully tap and use of international advanced educational resources, and expand 
international exchanges and study abroad students in both size and quality. 
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3. Conclusions 
American scientist Benjamin Franklin once said, "One who stops thinking innovative thoughts, his life 
stops," innovation is the core competency for a high-level computer professionals. This paper proposes 
the focus on innovative ability of the university computer professional training mode on the basis of 
analysis of university computer science graduate education of the actual operation. With a hope to high-
level college computer science development in the future, the author looks forward to Chinese graduates 
creativity flourishing with the time. 
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